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BIOCIDAL COMPOSITIONS 
This invention relates to the use of compositions comprising benzoic acid 
for use as a medicament for animals, especially pigs, at the same time promoting 
growth thereof and iniproving the digestibility of amino acids fed to such animals. 
It is known from our own prior published EP-A-0683985 that animal feed 
5 compositions comprising benzoic acid «>r salts thereof can be used to minimise the 
emission of odoriferous amnumin from organic wastes, especially animal 
excrements and manure. 

It has now been found that in nddition to the above function, benzoic acid 
can be used instead of relatively expensive antibiotics for such animals and 
10 furthermore, such acid/salts have the advantage of being able to promote growth, 
decrease teed conversion and improve digestibility of amino acids in animal feeds. 

Accordingly, the present invention is a composition comprising benzoic 
acid or a derivative of benzoic acid aipable of giving rise to free benzoic acid /// 
ww; for use as a medicament for animal.s. 
15 Benzoic acid or a derivative thereof capable of giving rise to benzoic acid 

in vivtf may be administered to the animals as a component of a . composition which 
is conventionally fed to animals. Thus, benzoic add and derivatives thereof may be 
suitably administered to the animals as a component of the animal feed or in their 
drinking water. Specific examples of derivatives of benzoic acid which can give 
20 rise to benzoic acid /// w w include salts of benzoic acid such as eg the alkali metal- 
alkaline earth metal- and anmioniiim benzoates. 

Tlte amount of benzi>ic acid or a derivative thereof administered to the 
animal is suitably such thai it is surticient to prevent/cure any infection in the animal 
in its capacity as a biocide. Such an amount is suitably in the range from 0.001 - 
5% based on the total weight i»f each feed fed to the animal. This amount may. 
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however, be higjier if the function of benzoic acid or a derivative thereof is not only 
to act as a biocide but also to control the pH of the animal excreta fed on such a 
diet in order tp suppress the emission of ammonia from,the excreta. Such higher 
amounts are suitably limited to a maximum of about IQ% based on the total animal 
5 feed composition. The benzone acid/salt ftinctions inter alia as an antibiotic, 
promotes growth, decreases feed conversion and improves digestibility of amino 
acids administered in animal feeds, 

A typical formulation for an animal feed composition is shown in Table I 
below in which all the amounts shown in % by weight were fed to pigs: 

10 

TABLE I 



. Composition 


Control II 


iBxample 2 


Meat meal (58% Cnide protein) 


3.20 


3.20 


Molasses 


5.00 


5.00 


Wheat 


5.90 


5.90 


Soybean meal (45% CImde 
protein) 


15.1 


15.1 


Tapioca (66% siardi) 


36.5 


35.5 


Wheat middliiius 


15 


15 


Animal fat 


3.3 


3.3 


Limestone 


0.74 


0.74 


Lysine hydrochloride (98%) 


0.06 


0.06 


Vitamin premix 


, 0.5 


0.5 


Trai^ mih^'rals 


- ... . 


.^/sis "T 


. Sunttci\y,er/.ii]ea^^^^ 




""■.'12.2 


Ammonium chloride 


2 


2 


Ammonium benzoate 




1 



Thus, benzoic acid or a derivative thereof may be used in combination with 
conventional ingredients present in an animal feed composition (diet) such as 
calcium carbonates, electrolytes such as eg ammonium chloride, proteins such as 
soya bean meal, wheat, siarcli. sunflower meal, corn, meat and bone meal, amino 
acids, animal fat, vitamins ami trace minerals. 
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In such a composition, the ratio of the electrolyte to the benzoic acid or a 
derivative thereof is suitably in the ran^e fron^ 0.5 : I to 5 : I w/w, preferably from 
1.5 : I to3 : I v^/w. 

Benzoic acid or a derivative thereof is particularly effective as a 
5 medicament for animals such as poultry, pigs or cattle, especially pigs. 

The present invention is further illustrated with reference to the following 
Examples: 
EXAMPLE 1: 

The following feed compositions (shown in Table 2 below) in which all the 
10 amounts shown in % by weight were fed to pigs. 



TABLE 2 



ComposUion 


Control 1 


Control D 


Example 1 


Meal meal (58% Cnide protein) 


3.20 


3.20 


3.20 


Molasses 


5.00 


5.00 


5.00 


Wheat 


5.90 


5.90 


5.90 


Soybean meal (45% Crude protein) 


15.1 


15.1 


15.1 


Tapioca (66% starch) 


38.5 


36.5 


35.5 


Wheat middlings 


15 


15 


15 


Animal fat 


^ •» 

J.J 


, 3.3 


3.3 


Limestone 


0.74 


0.74 


0.74 


Lysine hydrochloride (98%) 


0.06 


0.06 


0.06 


Vitamin premix 


0.5 


0.5 


0.5 


Trace minerals 


0.5 


0.5 


0.5 


Sunflower meal 


12.2 


12.2 


12.2 


Ammonium chloride 




2 


2 


Ammonium benzoate 






1 



The pH of the urine of the pigs fed on these diets for two days was 



1 5 monitored over various durations and found to be as follows (see Table 3 below): 
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TABLE 3 



Duration 


Control 1 - |)H 


Control n - pH 


Example 2 - pH 


After 0 Days* 


tJ.I.S 


5.22 


4.68 


After 7 days 


8.30 


8.57 


5.01 


After 10 days 


8.30 


8:60 


6.92 
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From these results it is abundantly clear that the use of the additives of the 
present invenUon gives rise to excrements of highly acidic and stable pH values and 
consequently gives rise to little or no ammonia emissions. 
EXAMPLE 2: 

In a further comparative lesi, a number of pigs were fed with a standard 
feed as shown below \n Table 4. Thi.>s was repeated in Example 2 except that 
0.7% wt. of the wheat middlings in ilie standard feed was replaced with benzoic 
acid. The resuhs are shown in Table 5 below: 



TABLE 4 



15 



Cuiiiiiusiliuii 


Weieht % 


Barlev 


36.15 


Wheat 


30 


Peas 


3.5 


Rape seed oil meal 


3 


Soyabean oil meal (Brazilian) 


17 


Wheat middlinus 


2.5* 


Animal fat 


1.9 


Limestone 


0.61 


Lysine hydrochloride ( ^8%) 


0.18 


Vitamin premix 


1 


Molasses 


3.4 


Methionine 


0.11 


Mono-calcium phosphate 


0.4 


Salt 


0.25 
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TABLES 



2b 



Variables 


Ex;imple 2* 


Comparative Test 


No. of pigs fed 


•> "» 
.>-> 


33 


Staitinu wt. per pie (Kc^ 


23.8 


23.0 


Final wt. per pii; (Kr) 


40 


40.3 


Growth per pig per day (i^) 


577 


588 


Feed conversion 


1.91 


2.11 


Feed intake (Kft) 


1 104 


1.239 



iO 
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Tlie above results show that pigs fed with a diet comprising benzoic acid 
have a much lower feed conversion (calculated as a ratio of feed intake over 
growth per piij per day) than those I'eil on a diet free of such benzoic acid. This 
signifies that the feed to the pig.s is being used more efficiently. 
Examnle 3; 

The effect of the experimental feed containing benzoic add on the 
performance of the pigs was compared with the control feed which did not contain 
any benzoic acid. A pig ri>t)m with six pens was used for this example during three 
periods. In three pens pigs were fed with the control feed, and in the other three 
pens pigs were fed with ti,e e.vperinieiital feed. The feed compositions are shown 
in the Table 6 and the perfornmnce results are shown in Table 7 below. It,can be 
seen from Table 7 that the pigs fed on the experimental feed had a significant lower 
feed conversion ratio. This i.s probably due to the lower pH in the intestine which 
perhaps improves digestibility. 
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TABLE 6 



Raw materials CM and the calcuiatc d chtmical f omnosition of thi> feed fg /lr g ) 



Components 


Starting 


Feed 


Finishing 


Feed 




Experimental 


Control 


Experimental 


Control 


Rye 




5.0 


15.0 


15.0 




30.0 


30.0 


15.0 


15.0 


Wheat 


27.8 


27.2 


25.0 


24.2 


rcoS 


3.5 


3.5 


14.5 


13.0 


iviaize gluten teed 






7.1 


6.5 


Rape seed middlings 


3.0 


3.0 


2.3 


2.5 




15.2 


14.0 


6.5 


7.3 


Wheat middlings 


2.8 


4.4 


5.0 


5.0 


v^onc aui;ar moiasses 


5.0 


5.0 


3.2 


6.0 






2.0 


- 


- 




1 A/l 

1 .vO 


1.83 


2.20 


2.21 


Mixture of methionine and 
cystine (Mervit®) 


0.5.S 


0.56 


0.35 


V.JO 


Threonine (Mervit®) 


0.26 


0.29 


0.29 


0.30 


Liquid Lysine 


0.76 


0.78 


0.56 


0.57 


Calprona P® ♦ 


1.0 


0.70 


0.6 




Monocalcium phosphate 


0.3.1 


0.22 




0.02 


Sodium chloride 


0.22 


0.21 


0.25 


0.24 


Vitamin/Mineral pre-mix 
(Mervit®) for startina feed 


0.50 


0.50 






Vitamin/Mineral pre-mix 
(Mervit®) for fmishinu feed 






0.50 


0.50 


Phytase enzyme (Mervit®) 


0.20 


0.24 


0.21 


0.20 


Limestone 




0.55 




1.13 


Benzoic acid 


0.7 




1.4 





♦•li is a blend of Ca (25%) and n nit.Niurc of cnrbo.Nylic acids (75%) - t!)c acids and their amounts 
ui tlie niixmre being formic Oim, acciic (30%) propionic (30%) and citric (10%). 
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Calculated Chcmiciii roninositiim 



Coin^>oiieiits 


Startine 


Feed 


Finisliiii^ 






Exiieriniental 


Control 


ExneHmpntfll 


Control 


Energy Value# 


1.08 


1.08 


I 07 


I.U/ 


Water 


131 


132 


130 




Digestible lysine 


8.4 


8.4 


7.0 


1 .Kj 


Digestible methionine and 
cystine 


5.2 


5.2 


4.5 




Starch 


.180 


380 


400 


388 


Calcium 


7.3 


7.3 


6.3 


6.3 


Phosphorus 


4.8 


4.8 


4.1 


4.1 


Digestible phosphonis 


2.1) 


2.9 


2.1 


2.1 


Sodium 


1.2 


1.2 


1.3 


1.4 


Potassium 


y.o 


9.0 


8.3 


9.1 


Chlorine 


3.2 


3.2 


3.0 


3.4 


Contents per kg 




Crude Protem 


»()9 


170 


150 


150 


Crude fat 


39 


40 


41 


41 


Crude fibre 


39 


40 


40 


39 


Ash. 


.'SO 


53 


44 


53 



Encrg) rahie = X.R MJ net .iv^iihiblc cncrs)' for pi{» for production and maintenance 
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l ABLE 7 



Perfonimnce of EKPeriiiientnl Piys 





Control 
Feed 


Experimental 
Feed 


Number of pigs 


99 


99 


initial live weight (ku) 


26.2 


26.29 


Final live wdfiht (k.i?) 


107.4 


108.2 


Growth rate (fi/day) 


723 


738 


Feed intake (ku/day) 


1.97 


1.95 


Feed conversion rate 


2.72 


2.64 


Meat percentage 


56.1 


56.3 


Culled pigs 


5 


2 



5 



10 



15 
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Claims: 

1 A composition comprising benziiic acid or a derivative of benzoic acid 
capable of giving rise lo free benzoic acid /// vim tor use as a medicament for 
animals. 

2 A composition according to Claim I v^berein benzoic acid or a derivative 

5 thereof capable of giving rise to benzoic acid /// vim is administered to the animals 
as a component of an animal feed composition. 

3. A composition according to C:iaim I wherein benzoic acid and derivatives 
thereof are administered to the animals as a component of the drinking water fed to 
the animals. 

> 4. A composition according lo any one of the preceding Claims wherein 
derivatives of benzoic acid which can give rise to benzoic acid in vivo are salts of 
benzoic acid selected from the alkali metal benzoaies, alkaline eanh metal 
benzoates and ammonium benzoate. 

5. A composition according to any one of the preceding Claims wherdn the 
amount of benzoic acid or a derivative thereof administered to the animal is such 
that it is sufficient to act as a biocide. 

6. A composition according to any one of the preceding Claims wherein the 
amount of benzoic acid or a derivative thereof is limited to a maximum of about 
10% based on the total animal feed composition. 

7- A composition according to any one of the preceding Claims wherein the 
amount of benzoic acid or a derivative thereof administered to the animal is in the 
range from 0.001 - 5% based on the total weight of each feed fed to the animaK 
8. A composition according to any one of the preceding Claims wherein the 
benzoic acid or a derivative thereof is administered to the animal in combination 
with one or more of the following ingredients present in an animal feed 
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composition (diet): calcium carbonates; electrolytes including ititer alia 
ammonium chloride; proteins including inter a/ia soya bean meal, wheat, starch, 
sunflower meal. corn, meat and bone meal; amino acids; animal fat; vitamins; and 
trace minerals. 

9. A composition according to Claim 8 wherein the ratio of the electrolyte to 
the benzoic acid or a derivative thereof in the animal feed composition is in the 
range from 0.5 : I to 5 ; I w/w. 

1 0. A formulation for an animal feed composition as shown in the Table below 
in which all the amounts shown in % by weight: 



Composition 


Amounts 


Meat meal (58% Crude protein) 


3.20 


Molasses 


5.00 


Wheat 


5.90 


Soybean meal (45% Caide protein) 


15.1 


Tapioca (66% starch) 


35.5 


Wheat middlinKS 


15 


Animal &t 


3.3 


Limestone 


0.74 


Lysine hydrochloride m%) 


0.06 


Vitamin premix 


0.5 


Trace minerals 


0.5 


Sunflower meal 


12.2 


Ammonium chloride 


2 


Ammonium benzoate 


I 



15 



11. A an animal feed composition comprising benzoic acid or a derivative 
thereof whenever administered as a medicament for animals selected from poultry, 
pigs and cattle. 

12. A composition according to any one of the preceding Claims wherein 
benzoic acid is used in a pig feed Ibrmulation comprising the components shown in 
Tables 4 and 8 below: 



20 
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TABLE 4 



V>*VIII|f VOIIIUII 


weisni % 


Barley 


30.15 


Wheat 


30 




3.5 


xvapc ^ccu oil ITieXII 


3 


Soyabean oil meal (Brazilian) 


17 


Wheat middlini^s 


2.5* 


Animal fat 


1.9 


Limestone 


0.61 


Lysine hydrochloride (98%) 


0.18 


Vitamin preniix 


1 


Molasses 


3.4 


Methionine 


0.11 


Mono-calcium phosphate 


0.4 


Salt 


0.25 




TABLE 8 








Vnriables 


Amounts* 






No. of pigs fed 


33 






Siartinu wt. per piu (K15) 


23.g 






Final wi. per piuCKu) 


40 






Growth per piu per day (u^ 


577 






Feed conversion 


1.91 






Feed intake (K^) 


1.104 





'0 wt of the wheat middlings in the .standard fee replaced by benzoic acid. 
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